CALCULUS Continuity. Piece-wise defined functions

1. Consider the following piece-wise defined function:

V3r—2 ifx<l1
f(x)—{

2241 ifzx>1
Analize the continuity of this function at x = 1.

2. Consider the following piece-wise defined function:

fz<l1
fr=1

wrz L
fz) = 1
Ve oifx>1

Analize the continuity of this function at x = 1.

3. Consider the following piece-wise defined function:

V=222 +3zx+8 ifz<1
flz) =

2246 ifo>1

Analize the continuity of this function at x = 1.

4. Consider the following piece-wise defined function:

—18x .
+10 ifz<3
f(x)—{ o

21 ifz>3

Analize the continuity of this function at x = 3.

5. Consider the following piece-wise defined function:
Va2 —2x—15 ifx< -3
fz) = 0 ifr=-3
22 —-10 ifz > -3

Analize the continuity of this function at = —3.

6. Consider the following piece-wise defined function:
=47 ifar<2
flz) = 2 ifx=2
—3r+4+8 ifx>2
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CALCULUS Continuity. Piece-wise defined functions

Analize the continuity of this function at x = 2.

7. Consider the following piece-wise defined function:

2 —r—8 ifz<—2
-

22 —x+4 ifx>-2
Analize the continuity of this function at x = —2.

8. Consider the following piece-wise defined function:

fa) 2v fx<l1
xTr) =
2 +3 ifz>1

Analize the continuity of this function at x = 1.

9. Consider the following piece-wise defined function:

—2224+2:x+13 ifx <3
flz) = ,
202 -3z —9 ifx >3

Analize the continuity of this function at x = 3.

10. Consider the following piece-wise defined function:

So43 ifa<l
flx) =
322 —224+4 ifx>1

Analize the continuity of this function at x = 1.
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CALCULUS Continuity. Piece-wise defined functions

Solutions:

1.
Am?f@ﬂ:‘m?y@x—sz%ﬂf—Zzl

Jm o) = Jim a1 = (0 1 =2

fy=1

So lim f(z)# lim f(z)  lim f(z)=f(1)  lm f(z)# f(1)

Therefore, the function is discontinuous.

2

' 3 3
1 = 1 — = — ]_ =
mggf@) iﬂ5x+2 ! (1)+2 0
lim f(z) = lim vz =+/(1)=1
r—1t r—1t
fy=1
So lim f()# lm f(r)  lm fr)£S(1)  lm f() = f()
Therefore, the function is discontinuous.
3.
lim f(z) = lim /—222+324+8=/—2(1)2+3(1)+8=3
r—1— r—1—
: . =9 -9(1)
1 =1 = =
Jm fle) =l 2o 6=y +0=3
f)=3
So lim f(x)= lm f(r)  lm f(r)=f(1)  lm f()= ()
Therefore, the function is continuous.
+ 18 18(3)
—18z _
li =1 = 10=1
g Sl = m oy ®+3 "
, . x (3)
1 — 1 1= —1=2
A @ =y S T T e 2
f3)=1
i li li = f(3 li 3
So lim f(z)# lim f(z)  lim f(z)=f(3)  lim f(z) # f(3)
Therefore, the function is discontinuous.
5.
lim f(z)= lim 22 —22—15=/(-3)2-2(-3)—15=0
T——3" T——3"
. o . 2 a2 _
Iilg+f(x)—willg+m 10=(-3)"—-10=—-1
f(=3)=0
. . I e . _
So lim f(z)# lm f(z)  lim f(2)=f(=3)  lim f(z)# f(-3)

Therefore, the function is discontinuous.
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6.
. . —6z —6(2)

| =1 —+T7T=——4+7=1
Jm flo) = lm == T= o
A @0 = Ry, 8= i@ 48 =2
f(2)=2

So lm f(x) # lim f(e)  lm o) #f(2) D f(@) = f(2)

Therefore, the function is discontinuous.

7.
lim f(z)= lim 2?7 -2 -8=(-2)>—(-2)—-8= -2

r——2- r——2-

lim f(r)= lim —22° —2+4=-2(-2)? - (-2)+4=-2

r——21 r——2+

f(=2) = -2
So lim f(r)= lm f(x)  lm f@)=(-2)  lm f(@)=f(-2)

Therefore, the function is continuous.

8.
lim f(z) = lim 2z =2(1) =2
r—1— r—1—
; — 1 2 — 2 —
i )= Jiy VI = VT =2
f)=2
So lim f(z) = lim f(x) lim f(z) = f(1) lim f(z) = f(1)
z—1- z—1+ z—1— z—1+

Therefore, the function is continuous.
9.

lim_ fz) = lim_ —20% 422 +13=-2(3)24+2(3)+13=1

lim f(z) = lim V222 — 32— 9=/2(3)2—3(3)—9=0
z—3+ z—3+
fB)=1
So i li li = f(3 li 3
o lim f(z)# lim f(e)  lim f(z)=f@3)  lm f(z)# f(3)
Therefore, the function is discontinuous.
10.

lim f(z) = lim 0 +3 = 0 +3=0
z—1- Cas1-x—3 S (1)-3 N

lim, f(z) = lim, 32?2 —2r +4=-3(1)2-2(1) +4= -1
f1)=0
So lim f(r) £ lm f(x) T f(r)=f(1)  lm f@)# ()

Therefore, the function is discontinuous.
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